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Abstract 

Nowadays, there are high demands on the transmission of 

visual information between devices. It is expected that the 

image will be transmitted at high speed and if it is possible at 

all times. The helical antenna designed in this paper works at 

the frequency of 5.820GHz for which are suggested standards 

for signal transmission. It is assumed to insert the product into 

Unmanned Aerial Vehicles as quadcopters. The experiment is 

tested by using simulating tools called CST Microwave Studio. 

The purpose of this paper is to design a small circularly 

polarized antenna for image transfer. 

Keywords: CST Studio, helical antenna, electromagnetic 

radiation, circularly polarized antenna 

 

INTRODUCTION 

Nowadays, there are some serious problems during image 

transmission between control ground workplaces and 

Unmanned Aerial Vehicles as quadcopters. Conventional 

antennas might not be the best choice for this purpose, 

therefore, these antennas are changed for circularly polarized 

antennas as a helical antenna. In comparison with other types 

of antennas for circularly polarized waves is a crucial 

advantage of the helical antenna a directivity that allowed high-

quality signal reception over a distance substantially greater 

than would be the case using other antennas. 

An antenna is defined by the IEEE Standard Definition of 

Terms for Antennas as the part of a transmitting or receiving 

system for radiation or reception of electromagnetic waves. [1] 

According to [1], an antenna is defined as "a transmitting 

antenna converts oscillating electric current into 

electromagnetic radiation, while a receiving antenna converts 

electromagnetic radiation into a time harmonic current." 

Helical antenna is specific due to beam width up to 40°, the 

relatively good gain in the range from 8 to 15dB and it is 

suitable for air platforms. [2] It is necessary to pay attention to 

all components of the developed devices, to achieve acceptable 

electromagnetic interference level. [3] 

The paper is inspired by other projects [1], [4], where the 

authors simulated and calculated results of their own designed 

antennas. This paper describes and analyses helical antenna 

designed for image transmission from Unmanned Aerial 

Vehicles. 

 

ANTENNA DESIGN 

As mentioned above, the antenna selected for this experiment 

is circularly polarized antenna, characterized by excellent 

suppression of reflected waves and high axial gain. The antenna 

consists of a coiled conductor in a spiral of N turns and it is 

supplemented by the reflector at the point of connection to the 

antenna lead. The helical antenna work at the frequency 

5.820GHz, it means that wavelength is equal approximately 

51.55mm.  Circumferencescrew-thread should be near to 

wavelength and the distance between turns should be equal 

approximately quarter wavelength. For simplicity, in this case, 

the circumference turn has the same value as wavelength and 

distance between turns is λ/4. According to this values is 

possible to calculate other information. The formulas for 

calculations is available in the publication [5], which is the 

really interesting source of information. The authors of the 

publication described the issue understandably. 

Distance between turn is: 

mmCS 853.12tan    (1) 

For a number of turns equals to 6, the length of antenna wire 

should be following: 

 

mmNL 8.34555.51118.16118.1        (2) 

The length of central helix spindle and its diameter are 

following: 

 mmSNH 118.77853.126   (3) 

 mmD 41.16



 (4) 

The angle of the turns pitch is: 
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Reflector diameter is dependent on wavelength. A minimum 

dimension of the disc is equal of wavelength. 

 mmR 55.51   (6) 

This value is not usual, in many cases, the reflector diameter is 

higher than the wavelength; therefore, the authors proposed to 

enlargement of the disc diameter on the value of 56.7mm. 

Ideal wire diameter should be in the range of 0.04lambda to 

0.09lambda; however, in this case, the diameter lies in the 

lowest point of the range. Because there are important 

dimensions of the antenna, it is the logical choice; moreover, 

the thin wire may be more suitable for higher frequency. As a 

material of wire was chosen copper, for its shaping properties. 

The last important value for purpose of simulation is an input 

impedance. It is possible to calculate according to the following 

formula. 
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CR  (7) 

The resulting value is high because the coaxial cable is 

dimensioned for the impedance of 50Ohm; however, antenna 

impedance should be improved by using of impedance 

compensator. 

 

 

Figure 1. a) Geometry of antenna; b) Unrolled turn of antenna [5] 

 

Table 1. Parameters of the Antenna 

Parameter Value Unit 

Frequency 5.820 GHz 

Wavelength 51.55 mm 

Number of turns 6 - 

Length of antenna wire 345.8 mm 

Length of central helix spindle 77.118 mm 

Angle of the turns pitch 14 ° 

Reflector diameter 56.70 mm 

Wire diameter 1.6 mm 

Impedance 140 Ω 
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CALCULATED RESULTS 

In this section, there are described the result of the calculation 

performed via CST Microwave Studio. The helical antenna was 

created according to the parameters shown in Table 1. The final 

result is available for viewing in Fig. 1. 

 

 

 

 

Figure 2. Helical antenna 

 

a) S-Parameter 

 

Figure 3. S-Parameter 

 

As can be seen in Fig. 3, the antenna is best matched at 5.95 GHz. There is possible to execute several optimization tasks to improve 

properties of designed antenna.  
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b) Smith Chart 

 

Figure 4. Curves describing Antenna Characteristic Impedance 

c) Electric Field 

 

Figure 5. Electrical Field 

 

d) Magnetic Field 

 

Figure 6. Magnetic Field 
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e) Far-field 

 

Figure 7. Radiation of Helical Antenna in Far-Field – Directivity 

 

f) Polar Plot 

 

Figure  8. Polar Plot - Directivity 

 

CONCLUSION 

The aim of this study is to summarize and analyze the issue of 

helical antennas for transmitting image information. It is 

necessary to remind that the transmission of the video signal 

from Unmanned Aerial Vehicles to ground station is not a 

simple matter. Because, classical antennas, which are not a 

circularly polarized antenna, are not able to send information at 

any time, for example owing to a different polarization of 

transmitted and received antenna. As can be seen in figures 

shown in section of Calculated Results, the antenna achieves 

the best results at the frequency of 5.95 GHz. However, the 

standard for transmitting video signal is not intended for this 

frequency. Despite of this fact, results of 3D simulation look 

interesting, according to calculation, the antenna meets the 

requirements for using in normal conditions. Nevertheless, it is 

necessary to emphasize, that there must be performed 

improvement, especially, at the frequency of 5.82 GHz, for it, 

the antenna is designed. It should be the aim of future research. 
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